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of the aluminum alloy member 1 and the oxygen-free 
copper 2 while rotating the tool 10, and moving the tool 
in the longitudinal direction of the lapped part 4. 




PROBLEM TO BE SOLVED: To provide a method of COPYRIGHT: (C)2002, JPO 
joining by which a sound joined part having no defect or Tfem$twm 
near the surface of metal is surely available when 
metallic members whose melting points are different from 
each other are joined with a friction stir welding, and 
a joining tool used for the method. 

3 

SOLUTION: The method for joining includes a process 
where an aluminum alloy member 1 and an oxygen-free 
copper 2 which have different melting points are lapped, 
a process where a joining tool 10, which has a 
cylindrical main body 11 and a projected probe 12 on the 
bottom face 11a of the main body, is located near the 
surface of the aluminum alloy member 1 whose melting 
point is lower, and a backing member 6, whose thermal 
conductivity is lower than that of the oxygen-free 
copper 2, is located near the back face of the 
oxygen-free copper 2 whose melting point is higher, and ~" g 
on the opposite side from the joining tool 10, and a 
process where a friction stir welding of the aluminum 
alloy member 1 and the oxygen-free copper 2 is 
performed along their lapped part 4 by making the 
joining tool 10 enter the vicinity of the lapped part 4 
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g*SH$ 22* ur*«»jRurifitt • aawis-r* 



(8) 
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«B2tt. ^2^2 0 h<D7ti-'79tmU2 4lCJgglg 

g&^Ra (£JR) <o*v *tt±ft&-&gflw£:fi-&g& 4 l;?SoT 
[0 0 4 0] 

[H$S0fl 10-12] ::t*I3 o8^*$<oMfii 

J I S : A 6 0 6 3^649*52 0 OmmXtfll 0 0 

S 3mm^o-^S«»2 2 a*5>*SS5 1 «#2 0 a 

2 6^€)*5S:JB2»^2 0 b /U2 0 

S'J&ffltcLfco 991204 (C), (D)IC**LA:J: 5 # 
* = £ i £ ££Kig#l 2 t &mfr&trt£ 

loMtts fi^S54Sr^-r-5t*^ TA^ = * 

^-/u lot Sr«U(c:j.o«rlBWI««c«« ltieu L 

[0041] 3fior/us:=*j^&#i<D*ffifl!ia* 

1 • 2 2 0a, 20b 4 <0®te»t?«3'JfcEHE 
jfL^E^Jl2. 5kN. *Sj:tf»ft 
i«2 0 0mm/^Hi:*#-flfAU ltr!E®4 

(C), (DJK^UfcJzSfc:. aL^SP4tc»o-c»»S* 
tzo ztib\z£vntbtifz&£r&w%mMW 10 — 12 
£ Lfc 0 — ^ HlOtWBS^S-^— /H 0Srflav\ -to 
EHK»S:±IESBl<fB^2 0 a fclBCfc Ufc»36H4±lEBI 

f^ttcit, »o 1 1 aor/w ^ = !> i <d 
*ffi«^e>»Au -i-om^as 4 ic © o x^gj zitzz 

10-1 2fcitl^4 0#^»W*«WrU *fflUfc 
■rB*rBfl«cJ:B«U!lb-C^pafl!?*il«r»l-<fc. -Wife 

[0 0 4 2] 
[«4] 

\ 
\ 
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S1£B# 






700 rpm 


1000 rpm 




* 11 


700 rpm 


1500 rpm 


ft I, 


" 12 


700 rpm 


2000 rpm 




Jtttfl 4 


700 rpm 





[0 0 4 3] *4^»*JCJ:tb(*. UlEftll 0-1 2<D 

10 g^SRWlctt. rt**8i J tCW»ofcoi:#L, its 

W 4 G>»fr0WlCttU ^J0. 2mm^W^K 
(SS«)*S»**#tfc. HP*>, Sttttfll 0-1 2tU ft 
^y-/U2 0^*3lt-5EMEftO*#VN«2ffl^2 0 b(£ 
J: 9. 2 *t tlft W+^lcfTbti, SfEKi 

^b-^1 2^7/^;=!>^l^ fcS§»*«2*fctt: 

*«B^2*-e^^J6fc±Cfct«>i:«t36S*t*. 
±<dHJ£0«i 0 — 12 luiotx l3^^offisi: 
20 t£*s*£iaij!F£ti,J: 5o 

[0 0 4 4] 0 5(A), (B)«U 

/WWIB»*«6te:ft3) 2 0' £r^-T 0 H**4>J:5l£* 
*fry-/U2 0' tt. Rfe^cD^ft: 2 l Sr^tfJB 1 Sfcfr 
2 Oat, :^*#2 14>N'ML2 3 *rJHW"SH<B*l 
2 6 *5J:t5-tojfeiB^tt«-r -5^0-^2 5 fc«r#t*JIS 

2gB#2 0 b tx «*jBl«#2 0 a £!H2gP#2 0 b 

t<DK\zmti>ttmm<Dias:2S£. mi -m 

2 35^2 0 a , 20blt if OWBORIil: 

»L«gU(C»«*iX, loll -fg2$&#2 0a, 2 0 

so b m<a*48as* 9 lcfi x KjRfeco^-/Ht 2 9 ftSEB $ 
2:5 **triR 2 gfs# 2 0 b OBSft 2 1 

o!Big&#20a <t9t>^#<-recticj:9 % strisig 

4(C), (D)(^L/tJ:5H, «»^J:^AJRSdslSai 

fwfTfc>*t5c — SRlg|5#2 0 a OBHEfttr/hS<i~ 
SO-c, ^rO*#:2 1 <dj&® 2 1 a iz&Mrr&W&jSLm 

[0 0 4 5] £fc, 0 5(C)I1 5ElwS*-5Jgl6oa^ 
y-^2 0 f 135 (C)tc^-r J: 5 (w, Rft?go*fr 

2 1 <Z>*WB»«:*tf SS 1 2 0 a t . ^fr 2 1 4>tt<L» 
?L2 3*»ai-5*€B ^{Hl^#2 6ioJ:r5t(DS®2 7 
of'M^feHWI'WEJKHii-S^o— -^2 5 S:^tf*2 

^2 0 b t. £&5!fSia5#2 0 a t^2gR^2 0 b t 

<oHI:EtlfcaS^«g2 8t, £rat?o w^b^Pl 

•I2^20a, 2 0 b *r—*t£i?<D*tfB(Om9h 
so WlC^UflMlwftjRSix. E.omi -»2a5^2 0a, 
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»^-;u2 0 ; £HlXtlttB^ty— /U2 OlcfcltS 
[0 0 4 6] *»Wtt % JK±lwi3V^XttMUfc#«»*5 

* fctt*<b*oa»« i o o'CSLh-efcsav sfcwu 

C^ia*lc*3JtS3IKMSte^SftK^fi*si 0 ON 
£i±"C*>675\ fc£VM*Bfff<D»&S3 OHv^±-Cfcix 10 

[0 0 4 7] 

[Hi^M] a±l:tBWLfc#»B«)JjIio«** 

£>T\ ®-iBiBA^2o<0&JR|^i^Jt6fi^f+ia 30 

So 

[0 0 4 8] »3 0g^^fe(»*3S4, 5)trj: 



1#Bfl 2002-79383 

16 

m!E2o^&JRffl«-^a^»J-iBoTrt»* 
[0©OfB!**gfeM] 

[01] (A). (B)tt**W«C*5»t-5«l^»^*jSfe<0 

«El*S:^-t"jEffiBI. (a), (b)l^r^ie><7>il!l®a 

[02] (A), (B)f±*«niCd3lt«llllO«*#ftO 

JCJB*lft<D«K«r**i-jEffiB. (a), (b)ttctt b<DM 

©Bo 

[EI 3] (A), (B)*4*»W«C*5*t-5JB2^S^^»w 
ffl^^&&y-/KOffl!|®|g^^:«^^|g s (C), (D)I2 
A*5«tt^0flia«S:*-rjKffiB, (c)l±(C)tf>*«*> 
<BO®0v (d)l4(D)t<Od- dit6iC»ofc«ftJc43ftS 
fgrM0> (E), (F)tt3Eic»*-5*fB^»^y— /u*:^ 
i-«ffiB*fcl*W»H. (e)tt(E)^e -eJSUCJBo 

[04] (A), (B)f4*5IHK*5rj'*III3 0«**86IC 
ffl^6!^y— A^«BB*fcf4»iBB. (C), (D)fl 
SB 3 offi^S4r^-t«l«0o 

[13 5] (A), (B)tt*3(0»#*»fCffl^5**SJB 
»^S^y-/KD«ffiB*fcttWrBBx (C)»JCtcAft 

[B6] (A)»ttxoMMim^^-r«EieB. 



Bo 

[WM)RW 

1 t*>§ = 

2 ftlt»M(XgbMl0>6JI 

4- - ; " s^as 

6, 8 g^** 

9 *—*mQMK&wo 

1 0, 2 0.2 0' ,2 0'-ft*y-^ 

11.21 *{*: 

11a, 21a JgEifi 

12,2 5 zf* — 7 

12a 

1 3 Qfl«(0fl£jS5) 

1 4 &0km&&) 

1 6 3&g(fMJfiS5) 

17, 18, 19 V V^iaftClHififfi) 

2 0a SllS5# 

2 0 b sg2as# 

2 2 ^o-ysigas 

2 4 Zfu — '79cStt» 

2 6 SHEM 

2 8 «|g It 
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